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FOREWORD 

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the Inorganic 
Chemicals and Photographic Materials Sectional Committee had been approved by the Chemical Division Council. 

Medical X-ray film market in India is very high and growing further rapidly. Photographic product manufacturing 
technology is a closely guarded preserve of a few manufacturers in the world. 

Majority of the film is imported. The importers fall into two categories : traders of finished goods and the 
converters of semi-finished medical X-ray film called Jumbo Rolls. The former who constitute around 20 percent 
of the total import, import packed X-ray film of different sizes and supply to the customers whereas latter import 
Jumbo and cut into various sizes and subsequently pack in their plant before supplying to the customers. 

The medical X-ray films available today are polyester films (PET). 

The basic quality parameters which are desirable in X-ray films are: 

a) Qualitative response of the emulsion to a standard set of exposure and processing conditions in term"; 
of speed, contrast and density. 

b) Minimum variability in response to exposure conditions in a custom built equipment, simulating the 
quantum and type of energy that would be received by medical X-ray film in practical condition. 

c) Minimum variability in sensitometric properties with respect to processing, processing chemistry and 
recommended drying condition. 

d) Stability under recommended condition of packing, storage and handling. 

In the absence of any National Standard, Indian manufacturers and multinational firms who are importing are 
following different specifications like ANSI, DIN, ISO or their own specification. 

In the formulation of this standard, considerable assistance has been derived from the following: 

ISO 5-2 : 1991 Photography — Density measurements — Part 2 : Geometric conditions for transmission density 

ISO 5-3 : 1995 Photography — Density measurements — Part 3 : Spectral conditions 

ISO 5-4 : 1995 Photography — Density measurements — Part 4 : Geometric conditions for reflection density 

ISO 554 : 1976 Standard atmospheres for conditioning and/or testing — Specifications 

ISO 4090 : 2001 Photography — Medical radiographic cassettes/screens/films and hard-copy imaging films — 
Dimensions and specification 

ISO 9236-1 : 1996 Photography — Sensitometry of screen/film systems for medical radiography — Part 1 : 
Determination of sensitometric curve shape, speed and average gradient 

IS09236-3 : 1999 Photography — Sensitometry of screen/film systems for medical radiography — Part 3 : 
Determination of sensitometric curve shape, speed and average gradient for mammography 

ANSI PH2. 19-1 990 Photography (sensitometry) — Density measurements — Geometric conditions for transmission 
density 

ANSI PH2.9 - 1974 Methods- for the sensitometry of medical and dental X-ray films 

(Continued on third cover) 
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Indian Standard 
MEDICAL X-RAY FILMS 



1 SCOPE 

This standard prescribes the requirements and methods 
of sampling and tests for double sided emulsion coated 
medical X-ray films, blue or green sensitive used for 
general purpose radiography. 

2 REFERENCES 

The following standards contain provisions, which 
through reference in this text, constitute provision of 
this standard. At the time of publication, the editions 
indicated were valid. All standards are subject to revision, 
and parties to agreements based on this standard are 
encouraged to investigate the possibility of applying 
the most recent editions of the standards indicated 
below: 

IS No. Title 

4905 : 1968 Methods for random sampling 

9644: 1980 Specification for sizes of film for 

medical radiography 

3 TERMINOLOGY 

3.1 Defects — For the purpose of this standard, the 
following definition of the defects shall apply. 

3.1.1 Vis ual Defects 

a) Air bubble — A transparent spot. 

b) Air bubble line — A continuous white line. 

c) Air bubble streak — A transparent spot with 
a black concentric ring with a small white or 
black tail. 

d) Coating miss or uncoated area — The area of 
the film without any emulsion coating. 

e) Comet mark — A white or black comet like 
appearance due to repellency of emulsion to 
the base. 

f) Streak mark or streak patch — A dark patch 
or tail like mark in the film. 

g) Tape bit sticking — A PVC or polyester tape 
bit seen on the film. 

h) Scratches — Continuous or discontinuous 
shining line on the surface of the film which 
appear as black/white lines after processing. 



j) Knurling — Without emulsion coating and 
knurling impression along the length at both 
edges of the base of the film. 

k) Step cut and damage at corner round — 
Improper cutting of the edge of the corner 
round of film. (Medical X-ray sheets are corner 
rounded for easy movement in between the 
roller of processing machine). 

m) Cutting/slitting quality — The edge of the film 
shall be smooth and without any blemishes. 

3.1.2 Latent Defects (Defects Seen After Chemical 
Processing) 

a) Fog — *- Blackness (unwanted density) present 
in the film apart from the allowable minimum fog 
level (acceptable level). 

b) Static mark — The accumulated electrostatic 
charge discharges and resembles the object like 
tree, sunrise, spot-line type. 

c) Band of higher density — Band with higher 
blackness present in a particular area of the 
film. 

d) Band of lower density — Band with lesser 
blackness present in a particular area of the 
film. 

e) White line — A line of lesser density in a 
particular area of the film. 

f) Scratches — Continuous and discontinuous 
shining lines on the surface of the film which 
appear as black line after processing. 

g) Pressure mark — Black or white spot or patch 
appear on film due to stress. 

h) Nail mark or kink mark — A white or black 
crescent mark with a dent. 

j) Rubbing — Marks at the direction which 
appears black/white lines after processing. 

3.2 Base + Fog — The blue base density and acceptable 
inherent emulsion fog is called base+fog. 

3.3 Air Kerma (K) — That energy which is 
transferred by X-rays to air molecules divided by the 
mass of the air in that volume where energy is released 
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is termed as air kerma (K). The unit is Gray (Gy). 
i Gray is the absorbed dose of X-radiation in 1 kg of air, 
which produces charged particles and imparts 1 J of 
initial kinetic energy to those charged particles 
( 1 Gy = 1 J/kg of air equivalent to 1 1 4.5 R or equivalent 
to 0.029 5°C/kg). 

3.4 Net Density — Net density in this context is the 
density of an exposed and processed film minus the 
density of an unexposed and processed sample of 
the film. 

3.5 Sensitometric Curve — Plot of the density of the 
processed photographic film as a function of 
logarithm of the exposure in terms of air kerma (K). 

3.6 Speed (S) — Speed is the quantitative measure of 
the response or sensitivity of the film or screen/film 
combination to X-ray for specified condition of exposure, 
processing and density measurement. It is the reciprocal 
of the exposure required to produce a density of 1.0 
above the base + fog density under the standard condition 
of exposure and processing. 

3.7 Absolute Speed — Absolute speed of a screen-film 
system or a film is defined as the reciprocal of the air 
kerma (in Gray) required to produce a density of 1.0 
above base + fog. 

3.8 Relative Speed — Relative speed of a screen-film 
system, a pair of screen or a film is defined as the 
reciprocal of the relative air kerma (in Gray) required to 
produce a density of 1.0 above base + fog compared 
with that obtained by means of a standard screen-film 
system, standard pair of screen or a standard film. 
In other words the relative speed can be obtained by 
simply dividing the absolute speed by the speed of the 
standard. 



4 REQUIREMENTS 

4.1 Description — It shall be double sided emulsion 
coated film for medical radiography in sheet form of 
various sizes as per IS 9644. 

4.2 Material of the Base — Material used as base shall 
be polyethylene terephthalate (PET) resin and blue or 
clear base, at the option of purchaser. Base density of 
blue base shall be 0. 1 ± 0.0 1 . 



4.3 Defects 

defects and 
defects. 



— The film shall be examined for finish and 
it shall be free from visual and latent 



4.4 Dimensional Stability — The nominal and actual 
size of films shall be mentioned under specified condition 
of 23 ± 2°C and 50 ± 5 percent RH and shall conform to 
the size given in Table 1 of IS 9644. 

4.5 Squareness of Sheet — Neither diagonal of any 
sheet of the film shall exceed the diagonal of a rectangular 
sheet of the appropriate maximum length and width nor 
shall it be less than the diagonal of a rectangular sheet 
of the appropriate minimum length and width. 

4.6 Corner Rounding — The four corners of the cut 
sheets shall be rounded and they shall not have any 
steps and sharp features. 

4.7 Interleaving Paper — If needed for the protection 
of the film against environmental condition, it shall be 
interleaved with a minimum of 50 GSM yellow/white 
interleaving paper and the interleaving paper shall be 
photographically inert. 

4.8 X-ray films shall also meet the requirements as 
given in Table 1 . 



3.9 Average Gradient (C) — The slope of the straight 
line joining two specified points on a sensitometric 
curve. To calculate the G a triangle is constructed using 
defined points at net density 0.25 to net density 2.0. 

3.10 Cassette — The X-ray film is placed in light tight 
film holder/cassette. The cassette encloses two 
intensifying screens. 

3. 1 1 Half Value Layer (HVL) — The half value layer of 
aluminium is the thickness of aluminium slab which 
when placed in the X-ray beam between the focus and 
the detector, the exposure rate will become half of its 
original value at specified tube voltage and current. 

3.12 Artifact — Any visual defects observed on a film 
after processing under standard condition. 



4.9 Speed — Speed in SI Unit (Gy 1 ) shall be declared 
by the manufacturer indicating the minimum value and 
the screen used. These shall be measured by the method 
given in Annex B. 

4.10 Radiography — The medical X-ray films shall be 
got tested for image clarity, sharpness and contrast as 
per the methods given in Annex C. The requirement of 
the above parameters is as follows. The contrast shall 
be 2.0 - 3.0. Sharpness and image clarity are specified in 
terms of resolution and shall be at least 4 line pair/mm 
(lp/mm). 

4. 1 1 Accelerated Ageing Test (Type Test) — A sample 
carton of films in its original package shall be kept in 
environmental chamber at 50 ± 2°C and 50 ± 5 percent 
RH for a period of seven days continuously. At the end 
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Table 1 Requirement for Medical X-Ray Films 

{Clause AX) 



SI No. 



Characteristic 



(2) 



Requirement 

(3) 



Method of Test, 
Ref to Annex 

(4) 



i) Thickness of base, microns 
ii) Base + Fog density 
iii) Maximum density (D Mns ), Min 
iv) Average gradient (G) 
v) Uniformity in optical density, Max: 

a) Along the direction of X-ray tube 

b) Perpendicular to X-ray tube 



185 ± 20 
0.18 ± 0.02 

2.25 
2.0 - 3.0 

0.15 
0.10 



A 
B 
B 
B 

B 
B 



of the period the carton shall be normalized at 23 ± 2°C 
and 50 ± 5 percent RH for 24 h and then shall be tested. 
At least three specimens shall be examined for 
sensitometric test for conformity to the requirement in 
Table 1 . 

5 PACKING AND MARKING 

5.1 Packing 

For all sizes the number of sheets of film for medical X- 
ray use in single packing shall be 25, 50 or 100 sheets. 
These shall be placed in light proof black pouches made 
of low density polyethylene film of at least 175 u thick 
and heat sealed to prevent ingress of light and moisture. 
Such pouches shall be put in light tight cartons and 
securely sealed with adhesive tape. 

5.2 Instruction Manual 

The supplier shall provide instruction manual giving 
details of processing, storage and handling along with 
each packing. 

5.3 Marking 

Each package shall be legibly and indelibly marked with 
the following information: 

a) Name of the manufacturer or trade-mark, if any; 

b) Normal size of film with smaller dimensions shown 
first, in mm; 

c) Number of sheets; 



d) Date of expiry; 

e) Instruction regarding storage conditions 
(temperature and relative humidity) and 'stack 
vertically' should be shown boldly; 

f) Emulsion number; 

g) Blue/Green sensitive film; and 

h) Speed of the film : slow/medium/fast/ultra fast/ 
latitude type to facilitate selection of film/screen 
combination. 



5.3.1 BIS Certification Marking 

The material may also be marked with the Standard 
Mark. 

5.3.1.1 The use of the Standard Mark is governed by 
the provisions of the Bureau of Indian Standards Act, 
1986 and the Rules and Regulations made thereunder. 
The details of the conditions under which the license for 
the use of Standard Mark may be granted to manufacturers 
or producers may be obtained from Bureau of Indian 
Standards. 

6 SAMPLING 

The method of drawing representative samples of the 
material, the number of tests and the criteria for conformity 
shall be as prescribed in Annex D. 



ANNEX A 
[Table \,SlNo. (i)] 

DETERMINATION OFTHICKNESS OF BASE 



A-l PROCEDURE 

An unexposed sample of the film (without developing) 
shall be fixed under standard processing conditions 



(see B-3.5) to remove silver halide on the film. This is 
washed, dried and the thickness is measured by suitable 
micrometer. 
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ANNEX B 
[Clause 4.9; and Table 1, SI No. (ii) to (v)] 

DETERMINATION OF BASE + FOG DENSITY, MAXIMUM DENSITY, 
AVERAGE GRADIENT, UNIFORMITY AND SPEED 



B-l GENERAL 

Sensitometric curve shape is purely depending on film. 
Sensitometric curve plotted using light sensitometry; 
screen sensitometry and X-ray sensitometry for a Film 
are reported to be coinciding. For the determination of 
sensitometric curve shape, irradiation of the screen/film 
combination need be measured in relative units. Both 
the average gradient and the speed are measured from 
the sensitometric curve. Further, the speed of film 
expressed in terms of reciprocal of ergs, cm 2 or J.m' 2 may 
not sound much useful to a radiologist for deciding to 
select a suitable film/screen combination. The 
measurement of absolute speed of a film is extremely 
time consuming in spite of its limited practical applications. 
Hence relative speed with respect to an accepted standard 
system (Film/screen/film holder/ processing combination) 
using an intensity scale X-ray sensitometry was found 
to be more user oriented and easy to measure when a 
large number of specimen samples are involved. A 
calcium tungstate screen (CaW0 4 ) of suitable speed 
class with a blue sensitive film or a rare earth screen 
(Gd 2 2 S : Tb) of suitable speed class with a green 
sensitive film loaded in a proper film holder serve as 
standard system. 

Five different techniques are offered differing in beam 
qualities and fraction of scattered radiation to simulate 
five different scenarios of the practice, namely, extremities, 
skull and pelvis, lumber spine and colon, low kVp chest 
radiography and high kVp chest radiography. 

B-2 APPARATUS 

B-2.1 X-Ray Sensitometry — The X-ray sensitometry 
consists of following apparatus. 

B-2. 1.1 A General Purpose Diagnostic Type X-Ray 
Unit — The generator shall be of 6 pulse, 12 pulse or 
multi-pulse (high frequency) type. 

B-2. 1.2 X-Ray Monitoring Instrument — It consists of 
a monitoring chamber and an electrometer. 

B-2. 1.3 X-Ray Measuring Instrument — It consists of 
a measuring chamber and an electrometer. 

B-2. 1.4 Film Holder (Cassette) — The front of the 
cassette shall be constructed of low atomic number 



plastic (preferably carbon fibre) and shall not absorb 
more than 2 percent of the incident radiation. It should 
ensure perfect screen film contact and no light leakage. 

B-2. 1 .5 Screen — A calcium tungstate screen (Ca W0 4 ) 
of suitable speed class for blue sensitive film and a rare 
earth screen (Gd 2 2 S : Tb) of suitable speed class for 
green sensitive film shall be used. 

B-2. 1.6 Test Phantom — The test phantom consists of 
six polymethylmethacrylate (PMMA) slabs, each 
25 mm thick * 300 mm . The six slabs are arranged in 
3 pairs. Between the upper pair of slabs a 1 mm thick and 
300 mm aluminium sheet is sandwiched. Between the 
middle pair of slabs also a similar 1 mm thick aluminium 
sheet is sandwiched. Between the lower pair of slabs a 
2 mm thick aluminium sheet is sandwiched. The upper 
and lower pairs of slabs are separated by a gap of 54 mm 
(see Fig. 1). 

B-2. 1 .6. 1 Phantom for extremities — The bottom pair 
of slabs with 2 mm thick aluminium sheets sandwiched 
between them alone represents test objects for extremity 
radiography. 

B-2. 1.6.2 Phantom for chest radiography — ; The upper 
and lower pairs of slabs along with the sandwiched 
aluminium sheets with an air gap of 54 mm separating 
them represent phantom for chest radiography. 

B-2.1 .6.3 Phantom for skull and pelvis — All six slabs 
together but without the aluminium sheet in the middle 
pair of slabs represent the test object for skull and 
pelvis radiography. 

B-2.1. 6.4 Phantom for lumber spine and colon — All 
three pairs of slabs with corresponding aluminium sheets 
sandwiched between each pair together represents test 
object for lumber spine and colon radiography. 

B-2. 1.7 Densitometer — It shall be a standard diffuse 
transmission densitometer with white light source having 
accuracy ofAD/D = ± 0.0 1 or AD = ±0.01 whichever is 
greater. 

B-2. 1.8 Diaphragms (Lead Collimator) — Diaphragms 
with smallest dimensions 1 5 mm and shielding thickness 
not less than 3 mm shall be incorporated near the film 

cassette. 
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ALUMINIUM SUPPORT 




ALUMINIUM 
SHEET (1 mm) 

ALUMINIUM 
SHEET (2 mm) 



PMMA SLAB S (2.5 cm) 

Fig. 1 Standard Test Phantom for Measurement of Speeds of Screen-Film System 



B-2.2 Light Sensitometer — For process control a light 
sensitometer (single flash or double flash) with blue and 
green emitting light source shall be used. 

B-3 PROCEDURE 

B-3.1 Safe Light 

To eliminate dark room fog all films shall be kept in total 
darkness during handling and processing. 

B-3.2 Cassette and Film Storage 

The film and screen shall be stored according to the 
manufacturers' recommendations. Before and during 
the exposure the film and screen shall be maintained at 
23 ± 2°C and 50 ± 5 percent RH. 

B-3.3 X-Ray Beam Quality 

For the determination of sensitometric curve shape, any 
one of the five beam qualities specified in Table 2 shall 
be used. The X-ray tube potential shall be measured and 
set within an accuracy of ±5 percent. The half value 
layer in aluminium (1100 alloy) shall be measured by 
keeping the detector at least 1 00 cm away from the focus 
and filters midway between the detector and the focus. 



The tube voltages given in Table 2 are recommended as 
starting values. For each of the techniques to be tested, 
tube voltage shall be adjusted until the measured half 
value of aluminium is within ±2 percent of the value 
given in Table 2. 

B-3.4 Exposure Conditions and Geometry for 
Determination of Sensitometric Curve 

A typical geometric set up of measuring arrangement is 
given in Fig. 2. It represents high scatter exposure 
conditions (without grid). A lead sheet 0.25 mm thick 
shall be provided at 20 cm away from the backside of the 
cassette forkVp less than 1 10. In case of kVp above 1 10, 
the lead backing sheet should be placed at least 45 cm 
away from backside of the cassette. The focus to film 
distance indicated as 'X' shall be 1.8 m for the chest 
exposure and 1 m for all other exposure techniques. The 
exposures for determination of sensitometric curve shall 
be non-intermittent, intensity scale. The exposure times 
shall be uninterrupted and shall be in the range of 20 ± 
10 ms to 200 ± 10 ms and shall be kept constant for all 
exposures. 

The X-ray beam shall be collimated such that it will fully 
irradiate the test object placed in front of the cassette. 



Table 2 Exposure Techniques and Beam Quality Specifications 

(Clause B-3.3) 



SI No. 


Technique 


kVp 


HVL 


Exposure 


Exposure 








mm Al 


Time 

ms 


Conditions 


(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


i) 


Extremity 


60 


2.2 


100 


No grid 


ii) 


Skull and pelvis 


70 


2.6 


200 


Grid 


i») 


Chest ( low kVp) 


80 


2.7 


100 


No grid 


iv) 


Lumber spine and colon 


90 


3.0 


200 


Grid 


v) 


Chest (high kVp) 


120 


3 8 


20 


Grid 
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The intensity is modified either by change in the distance 
(inverse square law) or by change in tube current (mA). 
For plotting sensitometric curve the film is subjected to 
at least 20 different exposures equally distributed on a 
logarithmic scale, which produces net densities 0. 1 -2. 1 . 
The intensity in terms of air-kerma (Gy) that the film is 
subjected to shall be measured using a measuring chamber 
placed at the film plane (without the film). In order to 
find D Max one may have to increase tube current. In 
which case it shall be verified that the higher tube 
current does not change the beam quality. 

In case of low scatter exposure conditions (with grid) 
the test phantom is placed close to the X-ray tube. 

B-3.4.1 Determination of Exposure Levels 

A monitoring chamber shall be mounted near the X-ray 
tube and a measuring chamber at the location of the 
cassette. These shall be used to determine the exposure 
level for each exposure specified in B-3.4. 

The reading M t of the monitoring chamber for each 
exposure in B-3.4 is noted. Immediately following each 
exposure of B-3.4 the cassette is removed and the 
measuring ionization chamber is placed at the same 
position and the exposure repeated. The reading M 2 of 
the monitoring chamber and the reading X in roentgen 
of the measuring chamber is noted. The exposure E in 
roentgen of the film-screen combination shall be calculated 
from the formula: 

El\ 14.5 will give the exposure in Gray (Gy). 



B-3.5 Processing 

Either manual or automatic processing may be used. 
Processing should be carried out in accordance with the 
film manufacturer's recommendations. However, the 
following processing information and accuracy shall be 
maintained: 

a) Trade designations of all chemicals, if proprietary: 
otherwise the formulas; 

b) Temperature of the developer to within ±0.3°C; 

c) Temperature of other solutions to within ±0.5°C; 

d) Immersion times in the various solutions to within 
3 percent; 

e) Whether the developer is fresh or seasoned, if 
seasoned, the type and amount of films developed 
for seasoning, and the replenishment procedure; 

f) Agitation specifications, in terms of volume of 
solution re-circulated or rate at which a gas is 
used; 

g) Drying temperature to within ± 1 0°C; and 

h) Trade designation of processing equipment. 

B-3.5. 1 Delay for Processing 

In order to minimize any effect due to latent image 
instability or process variability, all film samples shall be 
processed together, neither less than 30 min nor more 
than 4 h after exposure. During exposure and between 
exposure and processing, the temperature of films shall 
be maintained at 23 ± 2°C and moisture content shall be 
such that the films will be in equilibrium at a relative 
humidity of 50 ± 20 percent 



X-RAY TUBE 
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Fig. 2 Exposure Geometry Used for Plotting H & D Curve 
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B-3.6 Measurement of Diffused Transmission Density 

Density of the processed and dried films shall be measured 
by a standard diffuse transmission densitometer with an 
accuracy of AD/D = ±0.01 or AZ)= ±0.01 whichever is 

greater. 

B-3.7 Determination of Base and Fog Density 

An unexposed sample of film from the same sample box 
as that tested for thickness of base and sensitometric 
properties shall be processed under standard condition 
simultaneously with those samples taken to plot 
sensitometric curves. The density measured shall be the 
base + fog density. 

B-3.8 Plotting the Sensitometric Curve 

The diffused transmission density (D) as ordinates shall 
be plotted against their corresponding logarithm to the 
base 10 of air kerma (log K) expressed in grays (Gy) as 
abscissa and a smooth curve shall be drawn through the 
plotted points, K shall be expressed in gray (Gy) (see 
Fig. 3). The scale units on the graph paper for the 
abscissa and the ordinate shall have equal spacing. For 
brevity, the diffused transmission density will be referred 
to as density and symbol D is used in the standard. 

B-3.9 Maximum Density (D Max ) 

The density of one of the film exposed as per B-3.4 with 
maximum mA shall be measured and recorded as maximum 
density (D M J. 

B-3.10 Determination of the Average Gradient, G 

The average gradient G is given by: G = (D 2 - /^/(log 
K 2 - log A",) where D 2 and D, are net densities having 
the values 2.0 and 0.25 respectively and K 2 and K^ are 
the corresponding relative values of air kerma extracted 
from the sensitometric curve. 



B-3.11 Determination of Speed 

From the graph the air kerma needed to produce a 
density of 1.0 above base + fog is found out. The 
reciprocal of this exposure is the speed of the screen- 
film combination exposed. By conducting repeated 
measurement the absolute speed of the standard system 
of screen film combinations is found out. By exposing 
the unknown film in place of the earlier one and finding 
the relative air kerma needed to produce a density of 1 .0 
above base + fog one can find the relative speed of the 
new film by simply dividing the absolute speed by the 
speed of the standard. 

B-3.12 Check for Artifact 

A sample film taken from each box is tested for artifact. 
The samples are loaded in standard screen cassette and 
exposed to 80 kVp X-ray under a clear plastic (PMM A) 
sheet of 5 cm thickness. The cassette shall be placed on 
the table top at a focus to film distance of 100 cm and 
markings shall be placed on the cassette to indicate the 
direction of the axis of the X-ray tube. The tube current 
(mA) is adjusted to obtain a net density of 1.0. The 
exposed films shall be developed under standard 
conditions and inspected on a standard viewing box for 
the presence of any artifact. 

B-3.13 Check for Uniformity 

The density of the exposed and developed film shall be 
measured along the direction of the axis of the X-ray 
tube and perpendicular to the axis. The maximum deviation 
from the mean density along the direction of the axis and 
along the direction perpendicular to the axis shall be 
noted. 



3.5-t 
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log K 

Average gradient = tan 6 

Fig. 3 Typical Sensitometric (H & D) Curve 
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ANNEX C 
(Clause 4. 10) 

DETERMINATION OF RADIOGRAPHIC REQUIREMENTS SUCH AS CONTRAST, 
IMAGE CLARITY AND SHARPNESS 



C-l DETERMINATION OF CONTRAST 

C-I.l General 

Contrast is here defined as the change in density 
produced by an aluminium modulator divided by the 
thickness of the modulator, in mm. 

C-l. 2 Apparatus 

C-l. 2.1 X-Ray Sensitometry (see B-2.1,1 

C-l. 2.2 Modulators 

For the measurement of contrast modulators consisting 
of 10 mm x 10 mm size and 6 mm thick aluminium (1 100 
alloy) shall be used for techniques (iii) and (iv) shown 
in Table 2. For techniques (i), (ii) and (v) in Table 2 
aluminium blocks of same size but 3 mm thickness shall 
be used. Modulators are to be placed 1 cm apart in a 
square array around the central X-ray beam on the tube 
side of the phantom for high scattering condition 
(without grid). For exposure under low scatter conditions 
(with grid) the modulators are placed on the cassette 
(see Fig. 4). 

C-l. 3 Procedure 

The average density under four modulators is subtracted 
from the average densities measured at 5.0 mm distance 
away from each modulator on all four sides. This 
difference is divided by the thickness of the modulators, 
in millimetres. The contrast is evaluated both for low 
scatter and high scatter conditions. 



C-2 DETERMINATION OFSHARPNESS AND IMAGE 
CLARITY 

C-2.1 General 

Sharpness is usually referred to as resolution measured 
in terms of line pair/mm (Ip/mm), which can be clearly 
visible. Since photographic emulsions are capable of 
resolving 5 000 lp/mm the effect of unsharpness produced 
by film is negligible. However a film having 4 lp/mm can 
transfer most of the information at low and high 
frequencies. Such a film is suitablefor a general radiography 
department. 

C-2.2 Apparatus 

C-2.2.1 X-Ray Sensitometry (see B-2.1^ 

C-2.2.2 X-Ray Test Pattern — To check the resolution 
of the system an X-ray test pattern having up to 5 lp/ 
mm shall be used. 

C-2. 2. 3 Standard Viewing Box — Luminance 
4 000-6 000 lux. 

C-2.3 Procedure 

X-ray test pattern having at least up to 5 -Ip/mm frequency 
is exposed keeping it over the test object in the scatter 
conditions for each of the exposure conditions as 
mentioned in Table 2. At least 4 lp/mm could be seen 
with bare eye when the processed and dried film is 
viewed on standard viewing box (4 000-6 000 lux). Even 
though it is the system resolution that is indicated it is 
also a measure of the resolution capabilities of the 
film used. 



CENTRAL X-RAY BEAM 



5.4 cm 



5 cm 




MODULATOR ARRAY 
(3 OR 6 mm THICK) 



PMMA SHEET 



Fig. 4 Modulators on Phantom 
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ANNEX D 
(Clause 6) 

SAMPLING OFMEDICALX-RAY FILM 



D-l SCALE OF SAMPLING AND NUMBER OF TESTS 

D-l.l Lot 

All the films in sheet form produced under similar 
conditions and of the same size shall be put together to 
constitute a lot for the requirement under 4.1 to 4.6 and 
Table 1, SI No. (i). 



as to obtain required number of sheets as given in col 
3 of Table 3. 

D-l. 2 Criteria for Conformity 

All the sheets drawn in D-l. 1.3 shall be tested for the 
requirement under 4.1 to 4.6 and Table 1, SI No. (i). If 
any of the sheets fails to satisfy any of these requirements, 
it shall be termed as defective. The lots shall be declared 



Table 3 Number of Films to be Selected for Sampling 

(Clauses D- 1 . 1 .2 and D- 1 .2) 



SI 


Lot Size 


No. 


. of Packets 


No 


of Fill 


ms 


Acceptance 


No. 


(Packets) 


to 


be Selected 


to be 


: Selected 


Number 


(1) 


(2) 




(3) 




(4) 




(5) 


i) . 


Up to 15 




2 




8 







») 


16 to 25 




3 




13 




1 


iii) 


26 to 100 




5 




20 




1 


IV) 


101 and above 




8 




32 




2 



D-l. 1.1 In order to ascertain the conformity of lot 
to the requirements of the specification, the sample 
shall be tested for various characteristics as stated 
under D-l.l. 

D-l. 1.2 The number of films to be selected to form a 
lot shall, be in accordance with col 2 and 3 of Table 3. 

D-l. 1.3 The selection of packets form the lot and sheets 
from the packets shall be done at random and in order 
to ensure the randomness of selection the procedures 
given in IS 4905 may be followed. 

D-l. 1.4 From the selected packages in accordance with 
col 2 and 3 of Table 3 approximately same number of 
sheets shall be selected at random from the packages so 



as conforming to the requirement of the specification if 
the number of defectives is equal to and less than the 
number given in col 5 of Table 3. 

D-2 SAMPLE FOR SENSITOMETRIC AND 
RADIOGRAPHIC TEST 

D-2.1 Lot 

Jumbo roll shall constitute a lot/batch. 

D-2.2 From each batch three specimen films shall be 
collected from any two packets selected at random. 
These samples shall be tested for the requirement as 
given in Table 1, SI No. (ii)to(v)and in 4.9 to 4. 11. The 
individual test results for each batch shall meet the 
requirements of this specification. 
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(Continued from second cover) 

ANSI PH2.43 - 1982 Method for the sensitometry of medical X-ray screen-film-processing systems 

ANSI PH2.48 - 1 98 1 Method for the sensitometry of medical and dental X-ray film used with fluorescent screens 

The composition of the Committee responsible for formulation of this standard is given at Annex E. 

For the purpose of deciding whether a particular requirement of this standard is complied with, the final value, 
observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance with 
IS 2 : 1960 'Rules for rounding off numerical values (revised).'' The number of significant places retained in the 
rounded off value should be the same as that of specified value in this standard. 
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